a2 United States Patent

Lestideau

US007146028B2

US 7,146,028 B2
Dec. 5, 20006

(10) Patent No.:
45) Date of Patent:

(54) FACE DETECTION AND TRACKING IN A
VIDEO SEQUENCE

(75) Inventor: Fabrice Lestideau, Manly (AU)
(73) Assignee: Canon Kabushiki Kaisha, Tokyo (JP)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 679 days.
(21) Appl. No.: 10/410,350
(22) Filed: Apr. 10, 2003
(65) Prior Publication Data
US 2004/0017933 Al Jan. 29, 2004
(30) Foreign Application Priority Data
Apr. 12,2002 (AU) o PS1709
(51) Imt.CL
GO6K 9/00 (2006.01)
(52) US.CL ...vevvennnne 382/118; 382/103; 382/154;
382/159;382/285
(58) Field of Classification Search ................ 382/103,
382/115, 118, 154, 285, 159
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
5,802,220 A * 9/1998 Black et al. ................ 382/276
5,912,980 A *  6/1999 Hunke .......ccccceevennne 382/103
5,987,154 A * 11/1999 Gibbon et al. .............. 382/115
6,272,231 B1* 8/2001 Maurer et al. .............. 382/103
6,445,810 B1* 9/2002 Darrell et al. .............. 382/115
6,697,502 B1* 2/2004 LU0 ..ccovvourniniineeneeannn. 382/115
6,707,933 B1* 3/2004 Mariani et al. ............. 382/118
6,760,488 B1* 7/2004 Moura et al. ............... 382/285
6,829,384 B1* 12/2004 Schneiderman et al. .... 382/154
6,940,545 B1* 9/2005 Ray etal. ....cccoeueeee 348/222.1
6,993,163 B1* 1/2006 Liu et al. ....ceeveeeeeeeen. 382/118
7,082,211 B1* 7/2006 Simon et al. ............... 382/118
7,099,505 B1* 82006 Lietal ....ococoveeeeeen. 382/159

1

Colour conversion

27 Yes
:

Pre-filter
criteria met 2

130

Facial feature extraction

2001/0031073 Al
2004/0017933 Al*

10/2001 Tajima
1/2004 Lestideau

382/118
382/118

FOREIGN PATENT DOCUMENTS

EP 1139 270 10/2001

(Continued)
OTHER PUBLICATIONS

“Real-Time Face and Facial Feature Tracking and Applications,” Jie
Yang, Rainer Stiefelhagen, Uwe Meier, Alex Waibel, Carnegie
Mellon University.

(Continued)

Primary Examiner—Gregory Desire
(74) Attorney, Agent, or Firm—TFitzpatrick, Cella, Harper &
Scinto

(57) ABSTRACT

A method (100) and apparatus (700) are disclosed for
detecting and tracking human faces across a sequence of
video frames. Spatiotemporal segmentation is used to seg-
ment (115) the sequence of video frames into 3D segments.
2D segments are then formed from the 3D segments, with
each 2D segment being associated with one 3D segment.
Features are extracted (140) from the 2D segments and
grouped into groups of features. For each group of features,
a probability that the group of features includes human facial
features is calculated (145) based on the similarity of the
geometry of the group of features with the geometry of a
human face model. Each group of features is also matched
with a group of features in a previous 2D segment and an
accumulated probability that said group of features includes
human facial features is calculated (150). Each 2D segment
is classified (155) as a face segment or a non-face segment
based on the accumulated probability. Human faces are then
tracked by finding 2D segments in subsequent frames asso-
ciated with 3D segments associated with face segments.

21 Claims, 9 Drawing Sheets
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